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Now for the “complexity issue,” which I believe is Pro-
fessor Emmett’s major criticism of Stewart’s theory. Just
as Newtonian physics may be regarded as a subset of
Einstein’s relativity, the traditional model of acid-base
balance may be thought of as a subset of Stewart’s
more general theory. Professor Emmett is correct in that
both Newtonian physics and traditional acid-base theory
are useful to describe commonly observed phenomenon.
However, in actuality, light bends and so does the buffer
curve. In the era of the palmtop computer, mathematical




Correspondence to Morristown Memorial Hospital, Pediatric Nephrol-
ogy Box 24, Morristown, NJ 07962.
E-mail: hcorey@airbridge.net
CD28− T cells display features
of effector memory T cells in
Wegener’s granulomatosis
To the Editor: We read with interest the article by Vogt
et al [1], who found shortening of telomers and reduced
CD28 expression on T-cells in Wegener’s granulomatosis
(WG). Several groups have shown an expansion of cir-
culating CD8+ and CD4+ T-cells lacking the costimula-
tory molecule CD28 in WG. The expansion of circulating
CD28− T-cells is already evident in patients with initial
disease manifestations and correlates with organ involve-
ment [2]. CD4+CD28− and CD8+CD28− T-cells are en-
riched in broncho-alveolar lavage fluid. In granulomatous
lesions of the respiratory tract in WG, T-cells completely
lack CD28 expression. Circulating peripheral blood and
granuloma CD4+CD28− T-cells are a major source of
Th1-type cytokine secretion [3]. The Th1-type chemokine
receptor CCR5 is expressed on CD28− T-cells and may
favor recruitment of CD28− T-cells into inflammatory le-
sions [2]. Of note, circulating CD4+CD28− T-cells ex-
press the differentiation marker CD57 (HNK-1) and the
activation marker CD18 (b2-integrin). The expression of
these cell surface markers and the restriction of Th1-type
cytokine production to IFN-c and TNF-a and perforin
expression of CD4+CD28− T-cells in WG is typical of so-
called late differentiated or effector memory T-cells [3].
Shortening of telomer length as a sign of replicative senes-
cence of T-cells is in line with the finding of an expanded
subset of effector memory T-cells. CD8+CD28− cells dis-
play heterogeneous CD27 expression, features which are
also seen in antigen-specific (cytomegalovirus-) T-cells in
WG, but not in controls, suggesting profound generalized
changes in the CD8+ T-cell compartment also affecting
virus-specific T-cell responses in WG [4].
PETER LAMPRECHT, ANTJE MUELLER,
and WOLFGANG L. GROSS
Luebeck, Germany
Correspondence to Peter Lamprecht, University Hospital of
Schleswig-Holstein, Department of Rheumatology, Ratzeburger Allee
160, Luebeck 23538, Germany.
E-mail: lamprecht@rheuma-zentrum.de
REFERENCES
1. VOGT S, IKING-KONERT C, HUG F, et al: Shortening of telomeres: Evi-
dence for replicative senescence of T cells derived from patients with
Wegener’s granulomatosis. Kidney Int 63:2144–2151, 2003
2. LAMPRECHT P, BRUHL H, ERDMANN A, et al: Differences in CCR5
expression on peripheral blood CD4+CD28− T-cells and in granulo-
matous lesions between localized and generalized Wegener’s granu-
lomatosis. Clin Immunol 108:1–7, 2003
3. KOMOCSI A, LAMPRECHT P, CSERNOK E, et al: Peripheral blood and
granuloma CD4+CD28− T-cells are a major source of IFN-c and
TNF-a in Wegener’s granulomatosis. Am J Pathol 160:1717–1724,
2002
4. LAMPRECHT P, VARGAS CUERO AL, MULLER A, et al: Alterations in
the phenotype of CMV-specific and total CD8+ T-cell populations in
Wegener’s granulomatosis. Cell Immunol 226:1–7, 2003
Reply from the Authors
We appreciate the comment and the reference to
the publications—cited as [2] and [4]—which were not
yet available when we were submitting our manuscript.
Basically, we agree that there are small numbers of
CD4+CD28− T-cells in patients with Wegener’s gran-
ulomatosis (5.4% as cited by Lamprecht et al [1] and
approximately 3% in our study). The more intriguing
finding of our study, however, is that the majority of
CD28− cells are CD8+ T-cells. They amount to 60% in
some patients (mean 45.2 ± 15.5, N = 22). Since sub-
mission of our manuscript, several publications dealing
with the identification of CD28− T-cells have appeared,
and there is now increasing evidence that these represent
memory/effector cells [2, 3]. Following antigenic chal-
lenge, naive T-cells enter a program of differentiation and
proliferation, and ultimately become memory cells. These
cells do not have short telomeres; there is, however, evi-
dence for increased division rates, as seen by reduced lev-
els of T-cell receptor excision cycles [4]. It is reasonable to
assume that during long-term, severe chronic inflamma-
tory disease, as in Wegener’s granulomatosis, these cells
eventually reach their finite number of cell divisions and
enter a state of senescence associated with shortening of
the telomeres. This assumption is in accordance with the
data derived from studies on persistent (virus) infection
[3, 5].
